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An analysis of the physical environment and associated major plant communities in the study area is 
presented. Releves were compiled in 183 stratified random sample plots. Care was taken to avoid severely 
degraded areas. A TWINSPAN classification, refined by Braun-Blanquet procedures, revealed three distinct 
vegetation types. These vegetation types were subdivided into five major plant communities. A hierarchical 
classification, description and ecological interpretation of the five plant communities are presented. The easily 
distinguishable major plant communities must be managed as separate ecological units in order to achieve 
optimal utilization and conservation of the vegetation of this part of the Grassland Biome. 
'n Analise van die fisiese omgewing en geassosieerde hoofplantgemeenskappe in die studiegebied word 
aangebied. Releves is in 183 gestratifiseerde ewekansig gekose monsterpersele saamgestel. Daar is deur-
gaans gepoog om erg versteurde gebiede te vermy. 'n TWINSPAN-klassifikasie, verfyn deur Braun-Blanquet-
prosedures, toon drie duidelik onderskeibare plantegroeitipes. Hierdie plantegroeitipes is onderverdeel in vyf 
hoofplantgemeenskappe. 'n Hierargiese klassifikasie, beskrywing en ekologiese interpretasie van hierdie 
plantgemeenskappe word gegee. Die maklik uitkenbare hoofplantgemeenskappe moet bestuur word as 
afsonderlike ekologiese eenhede om optimale benutting en bewaring van die plantegroei van hierdie deel van 
die Grasveldbioom te verseker. 
Keywords: Braun-Blanquet classification, ecological units, Grassland Biome, TWINSPAN, vegetation types. 
Introduction 
The northern part of the Orange Free State is one of the 
most important agricultural regions of southern Africa, both 
in terms of intensive crop production and extensive stock 
farming (Scheepers 1975; Mentis & Huntley 1982). The 
widespread ploughing of arable land together with livestock 
grazing pressures, have resulted in the destruction and/or 
degradation of large portions of pristine vegetation in the 
area. Furthermore, since the broad vegetation classification 
and mapping of veld types presented by Acocks in 1953 
(Ac~ks 1953, 1988), very little advance has been made 
towards a more detailed ecological classification of the 
vegetation in the area. In view of the degradation of the 
vegetation in the study area it is imperative that land-use 
planning as well as management and conservation strategies 
be based on sound plant ecological principles. To facilitate 
optimal resource utilization and conservation, a reconnais-
sance identification, classification and mapping (1 :250 000 
scale) of the vegetation of the Grassland Biome has been 
undertaken (see also Turner 1989; Kooij 1990; Bezuiden-
hout 1992). This study forms an integral part of the long-
term aim to compile a syntaxonomic synthesis of the Grass-
land Biome of southern Africa (Scheepers 1986). 
Study area 
The study area lies within the climatic climax Grassland 
Biome of southern Africa and is situated between 27°11' 
and 28°lO'E longitude and 2rOO' and 28°00'S latitude 
(Figure 1). Towns situated in, or bordering on, the study 
area are Kroonstad, Heilbron, Vredefort, Lindley and 
Koppies. The area covers approximately 750000 ha. The 
study area forms part of the Highveld inland plateau and 
consists predominantly of smoothly planed or gently rolling 
land surfaces of Miocene age (Mentis & Huntley 1982). The 
area is situated between 1300 and 1700 m above sea-level. 
Acocks (1988) recognizes four vegetation types for this 
region: Cymbopogon - Themeda Veld (Veld Type 48) in the 
south-east of the study area; Transitional Cymbopogon -
Themeda Veld (Veld Type 49) stretching west-central to 
south; Dry Cymbopogon - Themeda Veld (Veld Type 50) in 
the north-east and south-west; and Patchy Highveld to 
Cymbopogon - Themeda Veld transition (Veld Type 53) in 
the north-east. 
Physical environment 
Climate 
The study area is situated in the 600 - 650 mm per annum 
rainfall zone of the semi-arid climatic climax grassland of 
the Grassland Biome of southern Africa (Weather Bureau 
1986). Rainfall is erratic, consisting mainly of heavy 
thunder-showers of short duration which are mainly restrict-
ed to the warm summer months. The winter months are arid 
and cold with frost occurring both extensively and frequent-
ly (Weather Bureau 1ge6). Mean monthly temperatures and 
rainfall data from the Kroonstad (No. 0365/430 8) and 
Lindley (No. 0366n43 1) weather stations are presented in 
Figures 2A and 2B, respectively. The extreme maximum 
and minimum temperatures recorded for the Kroonstad and 
Lindley weather stations are respectively 39.6°C / -8.7°C 
and 36.9°C / -11.rC (Weather Bureau 1986). The long-
term (33 years) mean annual rainfall recorded at Kroonstad 
is 611 mm. The long-term (65 years) mean annual rainfall 
recorded at Lindley is 651 mm (Weather Bureau 1986). 
Geology 
The principal part of the study area lies within the main 
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Figure 1 Geology of the study area (Department of Mineral and Energy Affairs 1984). 
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Figure 2 Mean monthly temperatures ( .... ) and rainfall (-) recorded at Kroonstad (A) and Lindley (B). 
Karoo Basin. The area is primarily underlain by the Ecca 
and Beaufort Groups of the Karoo Sequence (Figure 1). The 
Ecca Group consists essentially of shale with sandstone 
featuring pennanently only at the margin of the basin 
(SACS 1980). The Beaufort Group consists primarily of 
mudstone with cross-bedded sandstone occurring frequently . 
Argillaceous rocks are generally laminated and platy-
weathering occurs in the Ecca Group and blocky-weathering 
in the Beaufort Group (SACS 1980). Dolerite dykes and 
sills occur throughout the area. 
Land types and soils 
A land type denotes an area of specific unifonnity of pattern 
with respect to terrain form, soil pattern and climate. Conse-
quently, one land type is distinguished from another in tenns 
of one or a combination of the following parameters: terrain 
form, soil pattern or climate (Land Type Survey Staff 1984). 
Two different land types are distinguished in the study area, 
namely the Band D land types (Figure 3) (Land Type Sur-
vey Staff 1984). The B land type comprises approximately 
S.Afr.l.Bot., 1992, 58(5) 319 
2~E 
lTS~-----------------------'.-~r-~rT~~r-~~-=~~=-~~~~r-~~L---------------, ,..------------------------..,... 2~S 
2PE 28'E 
LEGEND 
~ 0 land Type 
~ C land Type ~ (not sUNeyed) 
•••• 1. 
Boundary berween the 
northern and southern 
sub-types; of the 0 land 
type 
ma 
L------------------------..J...18'S 
Figure 3 Land types of the study area (adapted from Land Type Survey Staff 1984) . 
200 000 ha and the D land type approximately 550 000 ha 
of the 750000 ha study area. 
Soils and terrain of Land Type B 
A terrain form sketch of Land Type B together with 
associated soil types is presented in Figure 4 (Land Type 
Survey Staff 1984). Soils are classified according to 
MacVicar et al. (1977). Terrain units 1,3,4 and 5 comprise 
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soil Avalon Westleigh 
forms 
approximately 32, 51, 11 and 6%, respectively, of the total 
land type area. Aeolian and/or alluvial sand overlies nearly 
all rocks. However, predominantly sandy soils are generally 
restricted to terrain units 1 and 3 (Figure 4). More than 90% 
of the land type area is suitable for tillage with no or few 
physical limitations (Land Type Survey Staff 1984). In addi-
tion, moisture regimes are generally favourable owing to 
underlying soft plinthic horizons. Subsequently, a very high 
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Figure 4 Terrain form sketch and associated dominant soil forms of the B land type (adapted from Land Type Survey Staff 1984). 
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percentage of the land area is utilized for intensive crop pro-
duction. 
Soils and terrain of Land Type D 
The D land type can be divided into two distinct sub-types 
(Figure 3). The terrain form of the northern sub-type is 
characterized by undulating landscapes with gentle slopes 
throughout, whereas the southern sub-type is characterized 
by a mosaic of crests, scarps and undulating landscapes of 
varying slope (Figures SA and 5B, respectively; adapted 
from Land Type Survey Staff 1984). Crests and scarps are 
associated with dolerite or sandstone with midslopes and 
footslopes mainly associated with mudstone and shale. The 
soils of the D land type are predominantly clayey. General-
ly, the arability of soils decreases from north to south (Land 
Type Survey Staff 1984). A significant percentage of the 
northern sub-type is utilized for intensive crop production 
whereas the southern sub-type is predominantly a livestock 
production region. In the northern sub-type, terrain units 1, 
3, 4 and 5 (Figure SA) comprise approximately 19, 40, 36 
and 5%, respectively, of the total sub-type area. In the 
southern sub-type, terrain units 1, 2, 3, 4 and 5 (Figure 5B) 
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comprise approximately 22, 1, 50, 21 and 6%, respectively, 
of the total sub-type area. 
Drainage 
The drainage of the study area is variable with the major 
portion thereof reasonably to well-drained. Permanently 
waterlogged soils, pans and v leis are uncommon and season-
ally standing water is restricted to slow-draining water-
courses. Slow-draining streams are common owing to the 
flatness of the terrain in most parts of the study area. The 
major rivers draining the area are the Vals River and 
Renoster River (Figure 6). The main drainage is from the 
higher-lying south-east towards the lower-lying north-west. 
Stream incision is shallow except for the Vals and Renoster 
Rivers and a few of their main tributaries. The generally 
slow storm-water drainage prevents large-scale gully erosion 
in the area. In contrast, the long gentle slopes are prone to 
sheet erosion. 
Methods 
Releves were compiled in 183 stratified random sample 
plots. However, care was taken to avoid sampling severely 
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Figure 5 Terrain form sketch and associated dominant soil forms of the northern sub-type (A) and the southern sub-type (B) of the D 
land type (adapted from Land Type Survey Staff 1984). 
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Figure 6 The main rivers and streams of the study area (adapted from Land Type Survey Staff 1984). 
degraded vegetation. Stratification was based on land type 
and terrain units, namely: 1, crests; 2, scarps; 3, midslopes; 
4, footslopes; and 5, valley bottoms or flood plains (Figures 
4 and 5). Plot sizes were fixed at 100 m2• In each sample 
plot all species were recorded, using the Braun-Blanquet 
cover-abundance scale (Mueller-Dombois & Ellenberg 
1974). Taxon names and taxon author names conform to 
those of Gibbs Russell et al. (1985, 1987). Environmental 
data recorded include geology, terrain unit, soil type and 
depth, soil texture, aspect, slope, rockiness of the soil 
surface, erosion, soil crusting and utilization by herbivores. 
Two-way indicator species analysis (TwINSPAN) (Hill 
1979) was applied to the floristic data set in order to derive 
a first approximation of the vegetation types of the area. 
Refinement of this classification was done by the applica-
tion of Braun-Blanquet procedures (see also Bredenkamp et 
al. 1989; Kooij et al. 1990). From the final phytosociologi-
cal table, five major plant communities were identified. A 
synoptic table was compiled for the communities (Table 1) 
(see also Bredenkamp 1987). In this table, the entries repre-
sent the constancy of the species as follows: 5, 81 - 100% 
presence; 4, 61 - 80% presence; 3, 41 - 60% presence; 2, 
21 - 40% presence; and 1, 1 - 20% presence. Species with 
a constancy of less than 20% in all the respective plant com-
munities have been omitted from the table. 
Structural classifications and nomenclature are in accord-
ance with Edwards (1983). 
Table 1 Synoptic table of the major plant communities 
of the Vredefort - Kroonstad - Lindley - Heilbron area 
Community number 1.1 
Species group A 
(Diagnostic species of the Ehretia rigida 
- May tenus heterophylla Low Thicket) 
Ehretia rigida 5 
May tenus heterophylla 5 
Lantana rugosa 
Ziziphus mucronata 
Sida dregei 
Protasparagus cooperi 
Bidens bipinnata 
Grewia occidentalis 
Diospyros lycioides 
Pavonia burchellii 
Teucrium trifidum 
Indigofera sessilifolia 
Panicum maximum 
Sporobolus fimbriatus 
Tarchonanthus camphoratus 
Clematis brachiata 
Enneapogon scoparius 
Grewia flava 
Hyparrhenia hirta 
Kalanchoe rotundifolia 
Olea europaea subsp. africana 
Opuntia ficus-indica 
Lantana rugosa 
Commelina erecta 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
1.2 2.1 2.2 3 
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Table 1 Continued Table 1 Continued 
Community number 1.1 1.2 2.1 2.2 3 Community number 1.1 1.2 2.1 2.2 3 
Species group B Pentzia globosa 3 3 3 
(Diagnostic species of the Aristida diffusa Hibiscus trionum 3 3 3 
- Brachiaria serrala Grassland) ChanuJesyce inequilatera 2 2 2 
Aristida diffusa 4 Blepharis integrifolia 2 2 2 
Brachiaria serrala 4 Aristida bipartila 2 3 
Diospyros austro-africana 3 Salvia sisymbrifolia 3 
Diheteropogon amplectens 3 Hibiscus pusiJJus 2 1 
Harpochloa falx 3 Cyperus rupestris 2 
Dicoma anomala 3 Walafrida densijlora 2 
Dianthus mooiensis 2 Species group G 
Eragrostis racemosa 2 (Diagnostic species of the streambeds 
Trachypogon spicatus 2 and wetlands) 
Mohria caffrorum 2 Andropogon appendiculatus 2 4 
Senecio haslatus 2 Cyperus fastigiatus 4 
Helichrysum nudifolium 2 Hemarthria altissima 4 
Rhus discolor 2 Paspalum dilatatum 4 
Koeleria capensis 2 Pennisetum sphacelatum 4 
Crabbea ovalifolia 2 Leersia hexandra 3 
Osteospermum scariosum 2 Cyperus longus 3 
Rhynchosia venulosa 2 Helictotrichon turgidulum 3 
Euryops empetrifolius 2 Mariscus congestus 3 
Argyrolobium pauciflorum 2 Polygonum salicifolium 3 
Hypoxis rigidula 2 Agrostis lachnantho 3 
Species group C Trifolium pratense 3 
(Diagnostic species of the rocky outcrops) Haplocarpha scaposa 3 
Aristida canescens 4 5 Crinum bulbispermum 2 
Eustachys paspaloides 5 3 Polygonum lapathifolium 2 
Cyanotis speciosa 3 4 Echinochloa haploclada 2 
Triraphis andropogonoides 2 3 Fingerhuthia sesleriiformis 2 
Celtis africana 3 2 Cyperus marginatus 2 
Sutera burkeana 2 2 Aster squamatus 2 
Melinis nerviglume 1 2 Lobelia thermalis 2 
Solanum retroflexum 2 1 Oenotliera rosea 2 
Species group D Rumex crispus 2 
(Diagnostic species of the Elionurus muticus Typha capensis 2 
Verbena bonariensis 2 
- Aristida congesta subsp. congesla Grassland) Schoenoplectus paludicola 2 
Elionurus muticus 2 4 5 
Aristida congesta subsp. congesla 4 2 4 Species group H 
Heteropogon contortus 3 5 3 (Species occurring generally in all 
Anthospermum hispidulum 3 3 plant communities) 
Hermannia depressa 2 3 Eragrostis curvula 4 5 5 5 3 
Trichoneura grandiglumis 1 3 2 Themeda triandra 4 4 5 5 3 
Eragrostis superba 2 2 Cymbopogon plurinodis 4 5 5 3 3 
Setaria sphacelala 4 4 5 2 
Species group E Eragrostis plana 3 5 4 
(Species occurring generally in vegetation Cynodon dactylon 1 1 2 3 4 
type 2 as well as in plant community 1.2) Digitaria eriantha 4 2 2 2 
Berkheya pinnatifida 1 3 4 Pro/asparagus laricinus 3 2 2 2 
Geigeria aspera 2 3 3 Acacia karroo 4 2 2 
Helichrysum rugulosum 1 3 2 Conyza podocephala 3 3 
Microchloa caffra 2 3 1 Commelina africana 4 1 
Panicum stapfianum 2 Tagetes minu/a 2 2 
Gazania krebsiana 2 2 
Helichrysum dregeanum 2 
Other species of general occurrence but 
Berkheya onopordifolia 2 not restricted to specific vegetation types 
Digi/aria argyrograpta 2 Berkheya radula 2 2 3 
Arctotis arctotoides 2 Setaria nigrirostris 2 2 3 
Bulbine narcissifolia 2 Rhus pyroides 2 2 2 
Monsonia angustifolia 2 Scabiosa columbaria 2 2 
Conyza bonariensis 2 2 
Species group F Galium capense 2 
(Species occurring generally in vegetation Eragrostis micrantha 2 
types 1 and 2) Nidorella anomala 2 
Panicum coloratum 3 4 4 Sporobolus ioclados 2 
Eragrostis obtusa 3 3 3 Seddera capensis 2 
Crabbea acaulis 3 3 2 Sporobolus discosporus 2 
Felicia muricata 2 2 3 3 
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Results and Discussion 
A schematic presentation of the hierarchical classification 
and associated environmental interpretation of the five 
major plant communities is presented in Figure 7. By far the 
dominant species in the study area are Eragrostis curvula 
and Themeda triandra . Other graminoids with high 
constancy throughout are Cymbopogon plurinodis, Setaria 
sphacelata and Eragrostis plana (species group H, Table 1). 
If combined, these dominant graminoids often comprise 
more than 90% of the total canopy cover. The following 
three vegetation types were distinguished: 
1. Grassland and thicket of the rocky outcrops; 
2. Grassland of the undulating plains; and 
3. Hydrophilic vegetation of the stream-beds and wetlands. 
The floristics and associated environmental attributes for 
each vegetation type are discussed separately below. 
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1. Grassland and thicket of the rocky outcrops 
This vegetation type covers less than 5% of the total study 
area. The vegetation type is restricted to isolated dolerite or 
sandstone rocky outcrops. In some cases the exposed rocks 
may consist of a combination of dolerite and sandstone with 
mudstone and/or shale sometimes present. The scarcity and 
restricted distribution of this vegetation type gives it a high 
conservation status. Graminoids which are diagnostic of this 
vegetation type are Aristida canescens. Eustachys paspa-
loides and Triraphis andropogonoides (species group C, 
Table 1). The most characteristic forb species are Cyanotis 
speciosa. Sutera burkeana and Solanum retroJlexurn, with 
Celtis a/ricana being the diagnostic woody species. This 
vegetation type can be divided into two distinct plant com-
munities: 
1.1 Ehretia rigida - May tenus heterophylla Low 
Vegetation of 
study area within 
western 
Grassland Biome 
- Terrain units 1, 2, 
3 and 4 
- Species groups 
A- F 
- Terrain unit 5 
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wetlands, 
waterlogged 
soils and 
periodically 
flooded areas 
- Rocky - Undula-
- Vertic, clayey and 
alluvial soils 
r--
- Scarps 
- Steep 
slopes 
- High % 
surfaoe 
rocks 
- Dry to 
wet 
- Terrain 
unit 2 
- Species 
group A 
1.1 
outcrops 
- Surface 
rocks 
- Litosols 
- Well-
drained 
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A-C I-
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- Dry 
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1.2 
-
- Drier/ 
well-
drained 
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- Terrain 
units 1 
and 3 
- Species 
group D 
2.1 
ting 
plains 
- Soils 
variable 
- Well-to 
poorly 
drained 
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D-F -
- Wetter/ 
poorly-
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lying 
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- Clayey 
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acteristic 
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group) 
2.2 
- Species group G 
3 
Figure 7 The hierarchical classification and habitat interpretation of the five major plant communities of the study area. Numbers corre-
spond to plant community descriptions in text. 
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Thicket, which is restricted to steep slopes (terrain unit 2) 
with a high percentage of surface rocks. This community is 
only found in the southern sub-type of the D land type and 
covers less than 1 % of the study earea. Tree species in this 
community are generally shrub-like, seldom exceeding four 
metres in height. This vegetation type is generally species-
rich (a mean of 37 species was recorded per releve). Diag-
nostic and sometimes dominant woody species include 
Ehretia rigida. May tenus heterophylla. Ziziphus mucronata. 
Grewia occidentalis. Diospyros lycioides. Olea europaea 
subsp. africana and Tarchonanthus camphoratus. Diagnos-
tic species generally encountered underneath the trees and 
larger shrubs include Sida dregei. Protasparagus cooperi. 
Lantana rugosa and Pavonia burchellii. Diagnostic grami-
noids are Panicum maximum. Sporobolus fimbriatus and 
Hyparrhenia hirta. The unique species composition of this 
thicket community is indicated by the large number of diag-
nostic species, listed under species group A in Table 1. 
1.2 Aristida diffusa - Brachiaria serrata Grassland, 
which occurs on the plateaus of rocky hills and ridges as 
well as on the rocky crests of high undulating terrain (terrain 
unit 1). Diagnostic grass species are Aristida diffusa. 
Brachiaria serrata. Diheteropogon amplectens and Harpo-
chloa falx (species group B, Table 1). The only woody 
species encountered frequently in this community is Dios-
pyros austro-africana. Other diagnostic species are listed 
under species group B in Table 1. This grassland is floris-
tically related to the grassland vegetation of the undulating 
plains as indicated by the lack of woody species and the 
presence of species which occur generally in the grassland 
communities of the undulating plains (species group E, 
Table 1). 
2. Grassland vegetation of the undulating plains 
This vegetation type covers approximately 90% of the study 
area. It occurs throughout the study area on terrain units 1 
(except on rocky outcrops), 3 and 4 (Figures 4 and 5). This 
vegetation type occurs on all soil types within the above-
mentioned terrain units, and is dominated by a number of 
graminoids with a wide ecological amplitude, such as Era-
grostis curvula. Themeda triandra. Cymbopogon plurinodis. 
Setaria sphacelata and Eragrostis plana. These species, 
singly or collectively, often comprise more than 90% of the 
total vegetation cover. Consequently, this vegetation type 
does not have strong diagnostic species of its own but is 
rather characterized by the absence of species which are 
characteristic of vegetation types 1 and 3 (species groups A, 
B, C and G, respectively). However, most of the species 
listed under species group E in Table 1 have a substantially 
higher constancy in this vegetation type compared to the 
other vegetation types. Species which may be regarded as 
diagnostic are Berkheya pinnatifida. Geigeria aspera. 
Helichrysum rugulosum (species group E), Panicum 
coloratum and to a lesser extent Eragrostis obtusa. Aristida 
bipartita. Pentzia globosa and Hibiscus trionum (species 
group F), as well as Conyza podocephala (species group H) 
(Table 1). Trees and shrubs are generally not encountered in 
this vegetation type. 
This vegetation type can be divided into two distinct plant 
communities: 
2.1 Elionurus muticus - Aristida congesta subsp. con-
gesta Grassland of the higher-lying areas (terrain units 1 and 
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3) (Figures 4 and 5). Prominent diagnostic graminoid 
species occurring in this plant community are Elionurus 
muticus. Aristida congesta subsp. congesta. Heteropogon 
contortus and Trichoneura grandiglumis. These and other 
diagnostic species (species group D, Table 1) are restricted 
to the drier, higher-lying areas of the undulating terrain. All 
these species, however, are also found in the plant commun-
ities of vegetation type 1 (species group D, Table 1), indi-
cating the floristic relationships between these plant com-
munities. 
2.2 Eragrostis plana Grassland of the lower-lying areas 
(terrain unit 4) (Figures 4 and 5). This plant community 
does not have a distinct group of diagnostic species of its 
own but is rather distinguished by the absence of species 
typically encountered in Elionurus muticus - Aristida con-
gesta subsp. congesta Grassland, such as Elionurus muticus. 
Heteropogon contortus and Trichoneura grandiglumis 
(species group D, Table 1). However, the constancy and 
cover of Eragrostis plana (species group H) increase 
substantially in this plant community. Salvia sisymbrifolia 
also has a characteristically high constancy in this plant 
community (species group F, Table 1). 
3. Hydrophilic vegetation of the stream-beds and wet-
lands 
This vegetation type consists of a single plant community 
which is exclusive to terrain unit 5 and covers approximate-
ly 5% of the study area. Most species of this plant commun-
ity are associated with permanently waterlogged soils, 
seasonally waterlogged soils or areas which are at least 
periodically flooded in the rainy season. Dominant diagnos-
tic species are Andropogon appendiculatus. Cyperus fasti-
giatus. Hemarthria altissima. Paspalum dilatatum and 
Pennisetum sphacelatum. Other diagnostic species are listed 
under species group G in Table 1. Many of the diagnostic 
species are exclusive to this plant community [e.g. Cyperus 
fastigiatus, Hemarthria altissima. Leersia hexandra. Agros-
tis lachnantha. Fingerhuthia sesleriiformis. Cyperus margi-
natus. Aster squamatus (species group G)], indicating the 
unique floristic composition and subsequent high conserva-
tion status of this vegetation type. 
Concluding remarks 
The five major plant communities and associated environ-
mental conditions described here should be easily distin-
guishable in the study area. The significant plant community 
variation in an area which is generally regarded as ho-
mogeneous, concomitant with a unique set of environmental 
conditions prevalent within each plant community, have 
important management implications. Ecologically sound 
agronomic and conservation management should keep these 
distinct ecological boundaries in mind throughout. Conse-
quently, each of these plant communities should be regarded 
as a unique managerial and ecologic unit. This implies that 
individual grazing paddocks should not encompass different 
plant communities. The differences in biotic and abiotic 
dynamics between these distinct ecological units should be 
taken into account in planning and management of grazing 
areas. 
Optimal production combined with long-term conserva-
tion of the different plant communities will only be attained 
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if ecological boundaries are incorporated first and foremost 
into land-use planning and management. This is applicable 
to regional planning as well as planning and management at 
farm level. 
In-depth analyses and descriptions of the three separate 
vegetation types will be undertaken in due course to permit 
a detailed classification and mapping of the vegetation of 
the study area. 
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